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4.2. Particulate Matter. Collection of or-
ganic particulate matter in the condensate
trap would produce a positive bias. A filter is
included in the sampling equipment to mini-
mize this bias.

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and determine the ap-
plicability of regulatory limitations prior to
performing this test method.

6.0 Equipment and Supplies

6.1 Sample Collection. The sampling sys-
tem consists of a heated probe, heated filter,
condensate trap, flow control system, and
sample tank (see Figure 25–1). The TGNMO
sampling equipment can be constructed from
commercially available components and
components fabricated in a machine shop.
The following equipment is required:

6.1.1 Heated Probe. 6.4-mm (1⁄4-in.) OD
stainless steel tubing with a heating system
capable of maintaining a gas temperature at
the exit end of at least 129 °C (265 °F). The
probe shall be equipped with a temperature
sensor at the exit end to monitor the gas
temperature. A suitable probe is shown in
Figure 25–1. The nozzle is an elbow fitting at-
tached to the front end of the probe while
the temperature sensor is inserted in the
side arm of a tee fitting attached to the rear
of the probe. The probe is wrapped with a
suitable length of high temperature heating
tape, and then covered with two layers of
glass cloth insulation and one layer of alu-
minum foil or an equivalent wrapping.

NOTE: If it is not possible to use a heating
system for safety reasons, an unheated sys-
tem with an in-stack filter is a suitable al-
ternative.

6.1.2 Filter Holder. 25-mm (15⁄16-in.) ID
Gelman filter holder with 303 stainless steel
body and 316 stainless steel support screen
with the Viton O-ring replaced by a Teflon
O-ring.

6.1.3 Filter Heating System.
6.1.3.1 A metal box consisting of an inner

and an outer shell separated by insulating
material with a heating element in the inner
shell capable of maintaining a gas tempera-
ture at the filter of 121 ± 3 °C (250 ± 5 °F). The
heating box shall include temperature sen-
sors to monitor the gas temperature imme-
diately upstream and immediately down-
stream of the filter.

6.1.3.2 A suitable heating box is shown in
Figure 25–2. The outer shell is a metal box
that measures 102 mm x 280 mm x 292 mm (4
in. x 11 in. x 111⁄2 in.), while the inner shell is
a metal box measuring 76 mm x 229 mm x 241

mm (3 in. x 9 in. x 91⁄2 in.). The inner box is
supported by 13-mm (1⁄2-in.) phenolic rods.
The void space between the boxes is filled
with ceramic fiber insulation which is sealed
in place by means of a silicon rubber bead
around the upper sides of the box. A remov-
able lid made in a similar manner, with a 25-
mm (1-in.) gap between the parts is used to
cover the heating chamber. The inner box is
heated with a 250-watt cartridge heater,
shielded by a stainless steel shroud. The
heater is regulated by a thermostatic tem-
perature controller which is set to maintain
a gas temperature of 121 °C (250 °F) as meas-
ured by the temperature sensor upstream of
the filter.

NOTE: If it is not possible to use a heating
system for safety reasons, an unheated sys-
tem with an in-stack filter is a suitable al-
ternative.

6.1.4 Condensate Trap. 9.5-mm (3⁄8-in.) OD
316 stainless steel tubing bent into a U-
shape. Exact dimensions are shown in Figure
25–3. The tubing shall be packed with coarse
quartz wool, to a density of approximately
0.11 g/cm3 before bending. While the conden-
sate trap is packed with dry ice in the
Dewar, an ice bridge may form between the
arms of the condensate trap making it dif-
ficult to remove the condensate trap. This
problem can be prevented by attaching a
steel plate between the arms of the conden-
sate trap in the same plane as the arms to
completely fill the intervening space.

6.1.5 Valve. Stainless steel control valve
for starting and stopping sample flow.

6.1.6 Metering Valve. Stainless steel valve
for regulating the sample flow rate through
the sample train.

6.1.7 Rate Meter. Rotameter, or equiva-
lent, capable of measuring sample flow in
the range of 60 to 100 cm3/min (0.13 to 0.21 ft3/
hr).

6.1.8 Sample Tank. Stainless steel or alu-
minum tank with a minimum volume of 4 li-
ters (0.14 ft3).

NOTE: Sample volumes greater than 4 liters
may be required for sources with low organic
concentrations.

6.1.9 Mercury Manometer. U-tube manom-
eter or absolute pressure gauge capable of
measuring pressure to within 1 mm Hg in the
range of 0 to 900 mm.

6.1.10 Vacuum Pump. Capable of evacu-
ating to an absolute pressure of 10 mm Hg.

6.2 Condensate Recovery. The system for
the recovery of the organics captured in the
condensate trap consists of a heat source, an
oxidation catalyst, a nondispersive infrared
(NDIR) analyzer, and an intermediate collec-
tion vessel (ICV). Figure 25–4 is a schematic
of a typical system. The system shall be ca-
pable of proper oxidation and recovery, as
specified in Section 10.1.1. The following
major components are required:
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